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WATER  POLLUTION  SURVEY 


OF  THE 
Ottawa  River 

INTRODUCTION 

A  water  pollution  survey  of  the  Ottawa  River 
was  conducted  by  staff  of  the  Ontario  Water  Resources 
Commission  during  the  period  of  November  6th  to  8th, 
1961,    An  overall  sampling  programme  was  completed, 
with  samples  being  collected  from  the  waters  of  the 
Ottawa  River  at  appropriate  locations,  as  well  as  from 
the  mouths  of  significant  tributary  watercourses.  Sampling 
points  on  the  river  were  selected  at  such  locations  as  to 
ascertain  the  effects  of  municipal  and  industrial  out- 
falls on  the  quality  of  the  waters  in  the  river. 

This  survey  is  part  of  a  continuing 
programme  to  obtain  information  with  respect  to 
conditions  in  this  watercourse. 
GENERAL 

Due  to  the  imminent  advent  of  adverse 
seasonal  conditions  for  sampling,  a  concerted  affort 
was  made  by  Commission  staff.    The  following  staff 
members  participated  in  this  survey: 

Sanitary  Engineering  Division: 

C.E.McIntyre,  P*Eng.  A.D.McConnell ,  C.S.I. (C.) 

J.Kirch,  P. Eng.  R. Barrens,  C.S.I, (C.) 

W.Vance,  C.S.I.  (C ., ) 

U.McCourt 
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Laboratories  &  Research  Division 
Industrial  Wastes  Branch 

G. Cousins,  P. Eng. 
J. Dart,  P. Eng. 

The  co-operation  and  assistance  which 
was  received  from  the  Ontario  Department  of  Lands 
and  Forests  is  appreciated. 
OTTAWA  RIVER  WATERSHED 

The  Ottawa  River  drains  an  area  of 
approximately  56,000  square  miles  in  Ontario  and 
Quebec,    The  watercourse  forms  the  boundary  between 
these  two  provinces  for  a  distance  of  approximately 
360  miles,  from  the  head  of  Lake  Timiskaming  to  the 
Carillon  Rapids  near  Point  Fortune. 

Upstream  from  the  City  of  Ottawa,  the 
river  broadens  in  many  instances  to  form  lake -like 
expanses.    Numerous  rapids  occur  between  these  lakes, 
as  well  as  in  the  lower  section  of  the  river  downstream 
from  Ottawa.    Dams  for  hydro-electric  purposes  have 
berm  constructed  at  several  locations.    The  change 
in  water  surface  elevation  from  Timiskaming  to 
Point  Fortune,  a  distance  In  excess  of  300  miles, 
is  approximately  520  feet. 
EXTENT  OF  SURVEY 

Commencing  at  Point  Fortune  where  the 
Ottawa  River  departs  from  Ontario,  samples  were 
collected  from  the  river  water  as  far  upstream  as 


Digitized  by  the  Internet  Archive 
in  2015 


https://archive.org/details/reportonawaterpobarr25795 


(3) 

Timiskaming.    Particular  emphasis  was  placed  on  the 
sampling  for  determination  of  any  adverse  effects 
which  may  result  to  the  quality  of  the  waters  of  the 
Ottawa  River  from  municipal  and  industrial  waste 
discharges.    Although  the  Ottawa  River  watershed  is 
predominantly  rural  in  nature,  the  larger  centres  of 
population,  as  well  as  the  industries  which  are  of 
prime  concern  to  this  survey,  are  located  either  on 
this  river  or  near  the  mouths  of  tributaries  thereof. 

To  complement  the  data  of  this  survey,  it 
will  be  desirable  to  repeat  the  sampling  programme 
during  the  summer  months • 

Samples  were  collected  from  the  waters  of 

numerous  tributaries  at  their  mouths,  in  order  to 

ascertain  the  intensity  of  pollution  contributed 

therefrom  to  the  Ottawa  River  at  the  time  of  this 

survey.     Some  of  the  places  examined  for  pollution 

are  indicated  below: 

South  Nation  River-  receives  untreated 
sewage  from  numerous  small  communitiep; 

Lievre  River-  conducts  sewage  flows  from 
Buckingham  and  Mas son*  P.Q.,  and  industrial 
waste  flows  from  two  paper  mills; 

Green  Creek-  receives  treated  sewage  flows; 

Gatineau  River-  receives  untreated  sewage 
flows  from  Gatineau  Point,  P.Q. ; 

Brewery  Creek-  receives  untreated  sanitary 
sewage  and  slaughterhouse  wastes  from  Hull; 

Rideau  River-  conducts  partially  treated 
sewage ; 


(4) 


Watts  Creek-  receives  treated  sewage 
flows  from  the  Nepean  temporary  sewage 
treatment  plant; 

Mississippi  River-  receives  partially 
treated  flows  from  Almonte (pop. 3300) and 
Carleton  Place (pop. 4700) ; 

Madawaska  River-  receives  untreated  sewage 
flows  from  Arnprioc (pop. 5502) ; 

Bonnechere  River-  receives  untreated  sewage 
flows  from  Eganville (pop. 1454)and  Renfrew 
(pop. 8409); 

Mattawa  River-  receives  partially  treated 
sewage  flows  from  Mattawa (pop. 3151) ; 

Ripawa  Creek-  receives  industrial  wastes 
from  a  paper  mill,  as  well  as  untreated 
sewage  flows  from  Timiskaming,  P.Q. 


WATER  USES 


Municipal  use  of  the  waters  of  the  Ottawa 
River  is  extensive.    Although  these  waters  presently 
may  be  used  to  an  even  greater  extent,  the  following 
information  with  respect  to  some  municipalities  and 
centres  of  population  is  significant: 


Municipality 
Hawkesbury 

Lefaivre 
Rockland 
Gatineau,P.Q. 

Hull, P.Q. 
Eastview 


Approx.  Sewage  Treatment 

Population    Water  Supply      and  Disposal 


8730 

200 
2919 
10,650 

51,600 
23,750 


Ottawa  R. 

Ottawa  R. 
Ottawa  R. 
Ottawa  R. 

Ottawa  R. 


City  of 
Ottawa 


Sewers-no  treatment- 
to  Ottawa  R. 

No  newer s 

No  sewers 

No  treatment-  to 
Ottawa  R. 

Sewers-no  treatment- 
to  Ottawa  R.  & 
Brewery  Cr, 

Sewers-no  treatment- 
to  Ottawa  R. 
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Approx.  Sewage  Treatment 

Municipality      Population    Water  Supply      and  Disposal 


Rockcliffe  Pk. 
Ottawa 

Aylmer ,P.Q. 
Pembroke 

Petawawa 

Petawawa  Army 
Camp-  variable 


Chalk  River- 
Atomic  Energy 
of  Can .Ltd. 

Deep  River 


Thome 


Haileybury 


2200 
255,600 

4550 
16,214 
1460 


City  of  Ottawa  Sewers-no  treat- 
ment-to  Ottawa  R, 


Ottawa  R. (2 
plants) 


Ottawa  R. 
Ottawa  R. 
Ottawa  R. 
Ottawa  R, 


4800 


Ottawa  R. 
Ottawa  R. 


250-300  local  creek 


2550       Lake  Timisk- 
aming 


Sewers-no  treat- 
ment- to  Ottawa  R. 
(treatment  works 
under  construction) 

No  treatment-  to 
Ottawa  R. 

Sewers-no  treat- 
ment-to  Ottawa  R. 

No  sewers 


Sedimentation 
treatment-to 
Ottawa  R. 

Imhoff  tank-  dis- 
charge to  Ottawa 
River 

Sewers-  Imhoff 
tanks-  to  Ottawa 
River 

Sewers-  no  treat- 
ment- to  Ottawa 
River 

Partly  sewered* 
septic  tanks-  to 
L.Timiskaming 


Where  some  rapids  previously  existed  in 
the  river,  dams  with  generating  stations  have  been 
constructed  for  the  production  of  hydro-electric  power. 
One  such  dam  is  approaching  completion  at  the  Carillon 
Rapids  approximately  12  miles  downstream  from 
Hawkesbury.     The  retention  of  waters  by  this  dam,  and 
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the  resulting  change  in  water  levels  upstream  therefrom, 
may  affect  the  water  quality  in  the  river  upstream 
almost  to  the  City  of  Ottawa. 

The  Ottawa  River  may  be  the  receiving 
waters,  both  directly  and  indirectly,  for  the  effluents 
from  future  municipal  sewage  works,  and  the  source  for 
future  water  supplies  at  numerous  municipalities 
located  along  the  watercourse  and  on  tributaries  thereof. 

Industrial  use  of  the  Ottawa  River  is  also 
of  importance.    Although  there  are  numerous  other 
industries,  including  a  large  slaughter-house  at  Hull, 
pulp  and  paper  mills  are  of  significant  concern  in  a 
water  pollution  survey  of  the  Ottawa  River  in  view  of 
the  large  volumes  of  industrial  waste  discharged 
therefrom  to  the  watercourse. 

These  pulp  and  paper  companies  adopted  a 
positive  approach  to  pollution  control  in  1959  when  they 
voluntarily  formed  the  Ottawa  Valley  Effluent  Improvement 
Committee.    The  formation  of  the  Committee  has  resulted 
in  a  co-ordinated  approach  to  combatting  the  pollution 
problems  arising  from  the  pulp  and  paper  mill  industry 
in  the  Ottawa  Valley*     Considerable  effort  has  been 
expended  by  these  firms  in  their  attempts  to  improve 
the  quality  of  their  industrial  wastes  discharging  to 
the  Ottawa  River  or  its  tributaries. 
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Pulp  and  paper  mills  discharge  industrial 
wastes  to  the  Ottawa  River  or  its  tributaries  at  the 
following  locations: 

Hawkesbury-  direct  access  to  the  Ottawa  River; 

Thurso,  P.Q.  -  via  the  Blanche  River  to 
the  Ottawa  River; 

Buckingham  and  Mas son,  P.Q.-  via  the 
Lievre  River  to  the  Ottawa  River; 

Gatineau,  P.Q.-  directly  to  the  Ottawa  River; 

Hull,  P.Q.,  and  Ottawa  -  directly  to  the 
Ottawa  River; 

Timiskaming ,  P.Q.-  via  Kipawa  Creek  to  the 
Ottawa  River . 

Recreational  use  of  the  Ottawa  River  is  notaule 
due  to  the  many  summer  residences  located  on  the  banks 
of  the  watercourse. 
HYDROLOGY 

Precipitation  records  are  available  from 
the  Climatology  Section,  Meteorological  Division, 
Department  of  Transport.    Measurements  which  have  been 
recorded  at  stations  in  the  Ottawa  River  watershed 
indicate  an  average  annual  precipitation  of  30  to  36  inches. 

Stream  flow  data  for  the  Ottawa  River  have 
been  recorded  for  a  considerable  number  of  years  at 
hydrometric  stations  on  the  watercourse.     Flow  records 
maintained  since  1940  have  been  revised  recently. 

The  following  data  pertaining  to  stream 
flows  at  two  hydrometric  stations  on  the  dates  of 
sampling  have  been  obtained  from  the  Water  Resources  Branch, 


(8) 


Department  of  Northern  Affairs  and  National  Resources, 
and  from  the  Ontario  Hydro-Electric  Power  Commission. 

Location  of  Drainage         Dates  Average  Daily 

Stream  Gauging      Area  in  of  Flows  Recorded 

Station  sq, miles  Sampling        (in  cfs.) 

  — ,  —  — rwr   

Ottawa  R.  at 

Grenville  55,560       Nov. 6  36,900 

Nov.7  41,000 

Nov. 8  42,000 

Ottawa  R.  at  La  Nov. 6  24,487 

Cave  Rapids (Otto  Nov. 7  28,087 

Holden  Generating  ■          Nov. 3  27,434 

Sta.)  18,500 

The  extreme  flows  recorded  in  the  Ottawa  River 

at  Grenville  are  reported  as  follows: 

Maximum-  326,000  cfs.  on  April  17th,  1951 
Minimum-  23,960  cfs.  on  March  5th,  1934 
The  average  daily  flow  recorded  during  the 

period  of  1940  to  1959(19  years)  was  69,100  cfs. 

At  the  Otto  Holden  Generating  Station (at 

La  Cave  Rapids') ,  the  extreme  flows  recorded  are  reported 

as  follows: 

Maximum-  129,000  cfs.  on  May  15th  and  16th, 1960; 
Minimum-  0  cfs.,  for  various  single  days  with 
the  power  plant  inoperative. 

The  average  daily  flov,  recorded  during  an  8-year  period 

was  26,200  cfs. 

These  flows  may  not  be  truly  indicative  of 

the  natural  flows  in  the  watercourse  since  the  operation 

of  dams  and  associated  control  works  would  exert  some 
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influence  thereon.     The  stream  flows  in  the  Ottawa  River 
at  Grenville  would  be  much  greater  than  at  La  Cave  Rapids 
located  upstream  therefrom,  due  to  the  numerous 
tributaries  which  discharge  to  the  intervening  section 
of  the  watercourse. 
SAMPLING  PROCEDURE 

The  locations  of  sampling  points  are  shown 
on  the  appended  map  of  the  Ottawa  River.    With  respect 
to  sampling  the  Ottawa  River  water,  samples  were 
collected  in  ranges  across  the  watercourse  in  order 
to  obtain  a  representative  assessment  of  water  quality. 
Several  samples  were  taken  in  each  range,  and  were 
obtained  at  a  depth  of  approximately  one  foot  below  the 
surface  of  the  water.     "Grab"  samples  were  collected: 
forty (40)  ounces  samples  for  sanitary  chemical  analysis, 
and  six  (6)  ounce  samples  for  bacteriological 
examination  being  used.    Laboratory  tests  were  performed 
at  the  Ontario  Water  Resources  Commission  Laboratory  in 
Toronto. 

The  most  common  analyses  of  sanitary 
significance  are;    Biochemical  Oxygen  Demand,  suspended 
solids,  and  the  total  coliform  determination  which  was 
obtained  by  the  membrane  filter  technique. 

Biochemical  Oxygen  Demand (B.O.D.) 

The  B.O.D.  of  sewage,  industrial  wastes  or 
polluted  waters,  including  river  waters  such  as  those 
of  the  Ottawa  in  some  reaches,  is  the  oxygen  required 


(10) 


during  stabilization (natural  purification  in  a  stream) 
of  the  decomposable  organic  matter  or  chemical  material 
by  aerobic  biochemical  action.    Unless  otherwise  noted, 
a  5-day  B.O.D.  determination  is  performed,  and  is 
reported  in  parts  per  million (ppm. ) .    A  high  B.O.D.  is 
indicative  of  recent  organic  or  chemical  pollution.  A 
desirable  upper  limit  in  surf ace  water  normally  is 
4  parts  per  million. 

Suspended  Solids 

These  results  are  reported  in  parts  per 
million  and  indicate  the  measure  of  undissolved  solids 
of  organic  or  inorganic  nature.    Where  suspended  solids 
values  approach  20  parts  per  million  or  less,  laboratory 
difficulties  usually  are  experienced  and  result  in  the 
values  being  determined  as  turbidity  which  is  reported 
in  silica  units. 

Membrane  Filter  Colifoim  Count 

The  membrane  filter  technique  is  employed 
to  obtain  a  direct  enumeration  of  coliform  organisms, 
and  the  number  is  reported  per  100  millilitres. 

Waters  having  a  membrane  filler  count  in 
excess  of  the  upper  limit  of  2,400  organisms  as 
determined  by  this  technique,  are  considered  undesirable  for 
municipal  water  supplies  or  bathing  purposes . 

Dissolved  Oxygen  Tests 

Dissolved  oxygen (D.O.)  tests  were  performed 
at  each  sampling  range  on  the  Ottawa  River  to  determine 
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the  dissolved  oxygen  content  of  these  waters. 
SAMPLING  CONDITIONS 

During  the  collecting  of  samples  on 
November  6th,  7th,  and  8th,  the  surface  of  the  Ottawa 
River  was  relatively  quiescent.  Water  temperatures 
varied  from  46  to  52  degrees  Fahrenheit. 

Atmospheric  temperatures  were  in  the  range 
of  40  to  50  degrees  Fahrenheit.     No  appreciable 
precipitation  occurred  in  the  watershed  during  this 
period. 

SAMPLING  RESULTS 

The  results  of  the  laboratory  analyses  and 
examinations  performed  on  water  samples  collected  from 
the  Otcawa  River  and  its  tributaries  during  this  survey 
are  appended  to  this  report. 

Ottawa  River 

These  laboratory  results  reveal  several 
areas  of  pollution  in  the  Ottawa  River,  which  appear  to 
coincide  with  the  locations  of  industrial  waste  discharges 
and  the  sanitary  waste  discharges  from  large  centres  of 
population,     In  sections  of  the  river  located  immediately 
downstream  from  some  of  the  pulp  and  paper  mill  outfalls, 
numerous  bubbles  were  observed  rising  in  the  river  water, 
suggesting  that  the  wood  fibre  or  other  solids  discharged 
to  the  watercourse  there  may  be  undergoing  decomposition 
on  the  bottom  of  the  river.     High  B.O.D.  contents  were 
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revealed  in  the  river  water  at  such  locations,  and  the 
odours  normally  associated  with  such  manufacturing 
processes  were  evident.  A  continuing  biological  survey 
should  be  used  to  supplement  the  information  contained 
in  this  report. 

The  sanitary  chemical  and  bacteriological 
quality  of  the  river  water  was  generally  satisfactory 
at  Point  Fortune  where  the  watercourse  totally  enters 
the  Province  of  Quebec. 

The  laboratory  results  pertinent  to  samples 
collected  from  the  Ottawa  Ri^er  at  the  Perley  Bridge  at 
Hawkesbury  reveal  an  excessive  B.O.D.  in  the  watercourse 
there.     This  sampling  cange (No. 0.68.0)  is  located 
immediately  downstream  from  the  pulp  and  paper  mill  outfalls 
there,  as  well  as  from  domestic  waste  discharges  which 
may  gain  access  to  the  river  either  directly  or  via 
West  Hawkesbury  Creek.     The  Town  of  Hawkesbury  has  no 
sewage  treatment  facilities. 

Laboratory  results  pertaining  to  samples 
collected  from  the  Ottawa  River  at  Thurso,  P.Q.,  indicate 
an  increase  in  B.O.D.  and  coliform  content  near  the  Quebec 
side  of  the  watercourse.     This  sampling  range  (N-).  0.102. 3) 
is  located  immediately  downstream  from  the  mouth  of  the 
Blanche  River. 

Similar  conditions  were  indicated  at  sampling 
range  No. 0. 112. C (Cumberland  to  Masson  Ferry),  which  is 
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located  a  short  distance  downstream  from  the  mouth  of 
the  Lievre  River. 

High  B.O.D.  and  coliform  contents  were 
revealed  in  the  river  water  at  the  sampling  ranges 
located  downstream  from  the  mouth  of  Green  Creek,  below 
Kettle  Island,  and  in  the  Quebec  Channel  north  of 
Kettle  Island.    An  excessive  B.O.D.  was  revealed  in 
the  waters  of  the  Quebec  Channel  immediately  downstream 
from  a  pulp  and  paper  mill.     This  high  B.O.D.  appears 
to  persist  downstream  and  is  accentuated  near  the 
Quebec  shoreline.    The  localized  nature  of  this  condition 
is  indicated  by  the  satisfactory  values  obtained  at 
Gatineau  Point (sampling  range  No. 0.127.1)  located  upstream 
yet  still  below  the  Ottawa-Hull  area. 

At  sampling  range  No. 0.128. 5,  located  at  the 
Ottawa  Rowing  Club  downstream  from  the  Interprovincial 
Bridge  at  Ottawa  and  Hull,  and  at  the  bridge  itself,  the 
high  coliform  contents  revealed  here  reflect  the  waste 
flows  discharged  to  the  river  from  the  Cities  of 
Ottawa  and  Hull  where  there  are  no  sewage  treatment 
facilities.     Pulp  and  paper  mills  locpted  in  both  cities 
discharge  industrial  wastes  to  the  river. 

Less  pollution  was  indicated  in  the  river 
water  upstream  at  the  Chaudiere  Bridge  although  a  high 
coliform  content  was  revealed  near  the  Quebec  si4e. 

Upstream  from  the  City  of  Ottawa,  no  significant 
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pollution  was  revealed  for  approximately  240  miles, 
despite  the  fact  that  numerous  tributaries  of  the  Ottawa 
River  receive  untreated  sewage  flows  from  municipalities. 
Near  the  mouth  of  Kipawa  Creek,  however,  high  B.O.D.  values 
were  revealed  in  the  river  water.     The  satisfactory  conditions 
indicated  in  the  river  upstream  from  the  creek  mouth  suggest 
that  deoxygenating  wastes  discharge  from  Kipawa  Creek. 
Tributaries  of  the  Ottawa  River 
Of  the  tributaries  to  the  Ottawa  River  which 
were  sampled  during  this  survey,  generally  satisfactory 
conditions  with  respect  to  sanitary  quality  were  revealed 
in  all  but  three  of  these  tributaries  during  this  period. 

Adverse  conditions  were  found  in  the  waters 
of  the  following  tributaries  at  their  confluence  with 
the  Ottawa  River: 

Green  Creek 
Watts  Creek 
Kipawa  Creek 

Green  Creek  receives  treated  sewage  flows  from 

the  Urbandale  subdivision  sewage  treatment  plant  located 

within  the  City  of  Ottawa.     This  is  a  temporary,  secondary 

type  treatment  plant  that  usually  provides  a  high  quality 

effluent.     Other  discharges  to  this  creek  may  occur  to  an 

extent  which  is  not  immediately  known.    Although  a  rather 

high  coliform  content  was  revealed  in  the  creek  waters,  the 

B.O.D.  content  was  only  slightly  in  excess  of  the 

acceptable  limit. 
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At  such  time  as  the  Green  Creek  collector 
sewer  will  have  been  completed,  the  Urbandale  sewage  treat- 
ment plant  will  be  abandoned,,    These  flows  then  will  be 
treated  at  the  new  City  of  Ottawa  sewage  treatment  plant. 

Watts  Creek  was  receiving  the  partially  treated 
sewage  flows  from  the  Township  of  Nepean  sewage  treatment 
plant.    The  existing  plant  is  of  a  temporary  nature  and  is 
being  replaced  by  a  permanent  installation*    The  low 
dissolved  oxygen  content (1.0  ppm.)  of  the  waters  of  this 
creek  near  its  mouth  suggests  that  the  stream  was 
approaching  septicity® 

The  laboratory  results  pertaining  to  samples 
collected  from  Kipawa  Creek  near  its  mouth,  and  also  from 
this  same  watercourse  upstream  from  Timiskaming,  P.O., 
reveal  that  this  lower  section  of  the  creek  is  grossly 
polluted  by  deoxygenating  wastes.    Reportedly,  this  section 
receives  domestic  sewage  flows  from  Timiskaming,  and  indust- 
rial waste  discharges  from  a  pulp  mill  there  which  utilizes 
the  sulphite  process. 

Although  the  sample  results  of  this  Ottawa  River 
survey  have  not  so  revealed  at  this  time  of  year,  there  are 
numerous  other  tributaries  of  the  section  of  the  Ottawa 
River  surveyed  which  receive  untreated  sewage  flows  from 
municipalities  located  upstream  on  these  tributary  water- 
courses.    In  some  instances,  previous  sampling  on  rpacific 
tributaries  has  revealed  varying  degrees  of  pollution 
resulting  from  these  untreated  waste  discharges.     In  this 
sampling  programme  conducted  during  the  period  of 
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November  6th  to  8th,  1961,  only  one  set  of  samples  was 
obtained  from  the  complete  watercourse,  which  may  not 
permit  complete  assessment  of  the  varying  pollution  patterns 
which  may  occur. 
SUMMARY 

The  laboratory  results  of  tests  performed  on 
samples  collected  from  the  Ottawa  River  and  the  mouths  of 
many  of  its  tributaries  from  Point  Fortune  to  Timiskaming 
during  the  period  of  November  6th  to  8th,  1961,  revealed 
several  areas  having  water  quality  impairment.     In  most* .of 
such  instances,  the  zone  of  recovery  of  the  river  water 
appears  to  have  been  relatively  short,  with  self -purification 
and  perhaps  sedimentation  having  restored  the  water  quality 
to  acceptable  limits  with  respect  to  B.O.D.,  solids,  and 
coliform  content.    This  season  of  the  year  would  be  expected 
to  provide  better  conditions  than  during  the  summer  months. 
It  is  emphasized  that  only  one  set  of  samples  was  collected 
at  this  time.     Continued  sampling  may  be  necessary  to 
assess  conclusively  the  sanitary  quality  of  the  watercourse 
during  varying  seasonal  conditions. 

Although  localized  sections  of  the  watercourse 
appear  to  be  adversely  affected  to  varying  degrees  with 
respect  to  sanitary  chemical  quality,  the  overall  effects 
resulting  thereto  from  waste  discharges  may  not  be 
immediately  discernible.     The  biological  life  in  the  river, 
particularly  on  the  bottom,  may  have  been  affected. 
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Although  the  Ottawa  River  and  its  tributaries 
receive  numerous  untreated  sanitary  and  industrial  waste 
discharges s  the  areas  most  significantly  affected  thereby, 
as  indicated  by  the  sample  results,  are  those  sections 
of  the  watercourse  located  in  and  immediately  downstream 
from  Ottawa  and  Hull,  below  Timiskaming,  and  at 
Hawkesbury.     Large  volumes  of  sanitary  and  industrial 
wastes  are  discharged  to  the  river  in  this  general  area. 
The  City  of  Ottawa  has  embarked  on  a  program  to  provide 
works  for  the  collection  and  primary  treatment  of  its 
sewage  flows. 
RECOMMENDATIONS 

In  order  to  restore  the  sanitary  chemical 
and  bacteriological  qualities  of  the  Ottawa  River  water 
to  acceptable  limits,  and  to  maintain  a  satisfactory 
standard  of  water  quality  therein,  adequate  treatment 
of  all  sanitary  and  industrial  wastes  discharged  to 
the  watercourse  and  its  tributaries  should  be  provided. 
Maximum  diffusion  of  effluent  into  the  stream  needs  to 
accompany  this  treatment. 

Future  surveys  will  be  required  in  order  to 
locate  and  assess  all  outfalls*  Continuing  biological 
surveys  would  be  desirable.  The  present  and  potential 
future  requirements  of  the  Ottawa  River  as  a  source  of 
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water  supply,  as  well  as  for  other  uses,  accentuate 
the  necessity  for  undertaking  such  action. 

Sampling  of  the  Ottawa  River  should  be 
repeated  during  different  seasonal  conditions  in 
order  to  assess  further  the  quality  of  these  waters. 
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